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A METHOD AND DEVICE FOR THE GENERATION AND 
APPLICATION OF ANISOTROPIC ELASTIC PARAMETERS 

BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

[0001] The present invention relates generally to a method of seismic data 

modeling and the interpretation and estimating of earth parameters from seismic data. 
More particularly, the present invention relates to a method of incorporating and 
accoxmting for the effects of anisotropy in seismic applications. 

2. DESCRIPTION OF THE RELATED ART 

[0002] Seismic data acquisition involves the generation of seismic waves in the 

earth using an appropriate source or sources and the recording of the response of the earth 
to the source waves. Seismic data is routinely acquired to obtain information about 
subsurface structure, stratigraphy, lithology and fluids contained in the earth's rocks. The 
seismic response is in part generated by the reflection of seismic waves in the subsurface 
where there are changes in those earth properties that impact seismic wave propagation. 
The process that describes how source signals propagate and how the response is formed 
is termed seismic wave propagation. 

[0003] Modeling is used to gain understanding of seismic wave propagation and 

to help analyze seismic signals. In modeling, a model of earth properties is posed and a 
seismic wave propagation modeling algorithm is used to synthesize seismic responses. 
For purposes of the present invention, modeling is assumed to include the synthesis of the 
amplitudes of reflected seismic waves. Models of earth properties are often specified in 
terms of physical parameters. An example is the group of modeling methods that today 
are widely used to study changes in seismic reflection amplitudes with changing angle of 
incidence of a plane wave reflecting from a flat interface. See Castagna, J. P. and Backus, 
M.M., "Offset-dependent reflectivity - theory and practice of AVO analysis", 1993, 
Investigations in Geophysics vol. 8, Society of Exploration Geophysicists, chapter 1. In 
this model, the two half-spaces above and below the interface are assumed to be 
homogeneous and isotropic so that each half-space can be described with just three earth 
parameters, for example p-wave velocity, s-wave velocity and density. In practice 
alternative triplets of parameters may be used, for example p-wave impedance, s-wave 
impedance and density. These parameters are refen^ed to as elastic parameters. In some 
cases, modeling methods start from other earth parameters, and the transforms to elastic 
parameters are included as part of the modeling method. 
{W0086258.1} Page 1 of 29 



(^^^^^J^ Th® method according to claim 1, wherein the step of transforming 
elastic parameter data to anisotropic elastic parameter data is obtained by integration of 
anisotropic elastic parameter contrasts. 

( 16. ) The method according to claim 15, wherein a low frequency 
component of the anisotropic elastic parameter data obtained by integration is replaced by 
a low frequency component from corresponding anisotropic elastic parameter data 
obtained with transform functions that operate on a point-by-point basis. 

C 17. , The method according to claim 1, wherein the anisotropy 
parameter data are transformed to anisotropy relative contrast parameters such that 
relative contrasts of the transformed anisotropy parameters approximate the contrasts in 
the anisotropy parameter data. 

i 18. : The method according to claim 17, wherein the transformed 
anisotropy parameters are normalized to achieve that when the anisotropy is zero the 
anisotropic elastic parameters equal the elastic parameters from which they are generated. 

19. \ A method for approximating anisotropic seismic modeling by 
applying isotropic seismic modeling, comprising steps of: 

obtaining earth elastic parameter data of an object of interest; 

obtaining earth anisotropy parameter data of the object of interest; 

transforming the earth elastic parameter data to obtain anisotropic elastic 
.parameter data based on the earth anisotropy parameter data; and 

applying isotropic seismic modeling on the transformed anisotropic elastic 
parameter data to produce anisotropic seismic data, the produced anisotropic seismic data 
being an approximation of seismic data obtained by anisotropic seismic molding. 

\^o/^ The method according to claim 19, further comprising the step of 
substituting the anisotropic elastic parameter data for isotropic elastic parameter data ' 
isotropic seismic modeling to produce the anisotropic seismic data. 
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